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GeneEngine™ Trace Files
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In silico Test Scenario

» Targets Y. pestis, V. cholorae, B. subtilis

» Background 80 bacteria and yeast species
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Underlying Method

» Fragment DNA to isolate by size

» Tag with a “motif”

» Each fragment has a set of possible “perfect” barcodes 

• Determined by thresholding trace files

• Motif Map + “parameter settings” + starting point perfect 

barcode
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Basic Test Strategy

» Check for perfect barcodes of certain fragments of targets
» Sound the alarm if we see some predetermined number
» The challenge is to find an enzyme and tag so that each 

target will have some “identifier” fragment(s) such that:
• If the organism is present there is a high probability of seeing one of 

the identifier’s perfect barcodes.
• If the organism is not present, there is a very low probability of 

seeing one of the identifier’s perfect barcodes
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Error Model

ATGC

TTGC
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CGAA

Example: Tag site ATGC

Perfect

SEMM
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» Each fragment has a set of 
(imperfect) barcodes
• Perfect sites
• Single end mismatch (semm) 

sites.
• Single interior mismatch (simm) 

sites.

» Non-specific binding.
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Adding Probabilities

» Each fragment has a set of (imperfect) barcodes
• Perfect sites 

– .95 chance of binding at any specific perfect site.

• Single end mismatch (semm) sites.
– .04 chance of binding at any specific semm site.

• Single interior mismatch (simm) sites.
– .004 chance of binding at any specific simm site.

» Non-specific binding.
• .000001 chance of binding at an arbitrary site.
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Key Notions:

» Tag 2 fragments f and g
» resemble(g,f) = probability that if interrogation of g 

results in a barcode, it will be a perfect barcode of f
• Best toward 0

» robustness(f) = resemble (f,f); probability that if 
interrogation of f results in a barcode, it will be a perfect 
barcode of f
• Best toward 1



© 2003 and confidential US Genomics, Inc.

Outline

» DirectLinearTM Analysis

» DARPA in silico Test Scenario

» Technical Framework

» Results



© 2003 and confidential US Genomics, Inc.

Results of Fragmentation by Asc I 
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Identifier Fragment Maps

Fragment  at recognition sequence gg^cgcg_cc
Tag at agagagag
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Relevant Robustness and Resemble Values

» Robustness of target identifiers
• robustness(pestis_213,776)=0.557.
• robustness(subtilis_295,197)=0.319.
• robustness(cholorae_209,671)=0.307.

» Resemble for potential interlopers
• resemble(background_218,266, pestis_213,776)= 0
• resemble(cholorae_209,671, pestis_213,776)= 9.68x10-7 
• resemble(background_291,301,subtilis_295,197)=2.18x10-9
• resemble(pestis_213,776, cholorae_209,671)=6.42x10-10.

» Use efficiency factor of 0.3
• Only 30% of fragments from original sample result in a barcode.
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ROC Curve for Target Y. pestis
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Alternate ROC Curve for Target 
Y. pestis
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ROC Curve for Target V. cholorae
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ROC Curve for Target B. subtilis
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